Abstract. Sediment toxicity tests are valuable tools for assessing the potential effects of 22 contaminated sediments in dredged material evaluations because they inherently address 23 complexity (e.g., unknown contaminants, mixtures, bioavailability). Although there is a need to 24 understand the chronic and sublethal impacts of contaminants, it is common to conduct only 25 short-term lethality tests in evaluations of marine sediments. Chronic toxicity methods for 26 marine sediments have been developed but the efficacy of these methods is less documented. In sediment chemistry and the sublethal endpoints were reduced as much or more than acute 38 lethality endpoints. However, intra-treatment sublethal endpoint variability was greater, 39 compromising detection of statistical significance. In this study, the chronic L. plumulosus test 40 method was less consistent among laboratories relative to acute test methods, identifying 41 potential for toxicity in a similar number (or slightly more) NY/ NJ Harbor sediments. 42
University-Long Beach, CA, USA)). Since the concern of this study was endpoint response 162 related to persistent contaminants rather than ammonia, sediments were purged for 48 h 163 according to U.S. EPA (U.S. EPA, 1994) prior to test organism addition to a more conservative 164 level of 20 mg/L for interstitial water (Ferretti et al., 2000) . Ammonia concentrations were 165 determined in separate test chambers not used in tests. Criteria governing test acceptability 166 included a method-specific minimum control survival value (Table 1) water quality (temperature, pH, salinity, dissolved oxygen) was measured daily. 169
Statistical analysis 170
Tests were conducted in a randomized and blind fashion. Data normality Smirnov test), homogeneity (Levene's Test), and treatment differences compared to the control 172 sediment (one way ANOVA and Dunnett's Method, two way ANOVA and Tukey's test) were 173 determined at the α = 0.05 level using SigmaStat software (SPSS, Chicago, IL). Survival data 174
were arcsine-square-root transformed and sublethal endpoints were square-root transformed 175 when necessary for normality. When normality could not be achieved, the Kruskal-Wallis one-176 way ANOVA on ranks was applied. Since the study objective was to compare relative test 177 method performance, not to characterize toxicity at a site, the control sediment was used in 178 statistical comparisons rather than the site reference sediment (comprised only of 2% fines), 179 which did not have representative characteristics of the predominantly fine test sediments. In 180 9 9 addition to statistical significance compared to the control, a toxicological decision criterion 181 (TDC), defined as a reduction in survival that was at least 10% (20% for amphipod lethality) less 182 than that of the control (U.S. EPA/ACE, 1998), was applied. For survival, both statistical 183 significance and the TDC were required to classify sediments as potentially toxic, while only a 184 statistically detectable decrease relative to the control was needed for sublethal endpoints. The 185 lethal median concentration producing 50% mortality (LC50) in sediment dilutions was 186 determined by the Spearman-Karber method using Toxstat ® software (Gulley 1996, University 187 of Wyoming). 188
To assess test endpoint performance, four metrics were calculated: (1) the response 189 magnitude (RM), (2) the minimum significant difference The MSD measured the smallest endpoint reduction needed in a sediment treatment for a 197 statistically significant difference relative to the control (Chapman et al., 1995 
Interlaboratory evaluation 242
The test sediments were stored for 11 months (at 4 °C) after collection, 6 months 243 following the preliminary evaluation, prior to use in the interlaboratory evaluation. Reductions 244 in PAH concentrations (Table 2 ) and increases in test organism survival were observed (Table 3  245 and Figure 2) . Interestingly, slight but consistent increases in PCBs, dioxins and DDTs were 246 observed in the sediments following storage. This did not influence the use of the sediments for 247 relative comparison between test sensitivity, which was the objective of the study. Two tests 248 were excluded because of failures to meet control acceptability criteria; 10-d A. abdita control 249 12 survival was less than 90% (Lab A) and 28-d L. plumulosus failed to meet the control survival (< 250 80%) and reproduction acceptability criteria (Lab C). 251
For the two acceptable A. abdita tests, statistically significant survival reductions greater 252 than the TDC were recorded (Figure 2 ). Two-way ANOVA determined no significant 253 differences between laboratories after allowing for variability that was due to sediment effects, 254 although individual significant differences in survival were determined between laboratories for 255 the Reference and Chester sediments. 256
In contrast to the preliminary evaluation, no statistically significant reductions in survival 257
were observed among sediments for the two acceptable 28-d L. plumulosus tests (Figure 2 ). 258
However, there were statistically significant differences in survival between the two laboratories 259 for the Reference, Red Hook and 50% Newark sediments. Significant reductions in either 260 biomass or reproduction were observed for five and three (out of seven) sediments. After 261 factoring out variability between the two laboratories by using two-way ANOVA, significant 262 reductions in the biomass and reproduction endpoints were observed in both tests for the 263
Reference, Hudson and 100% Newark sediments; reproduction was significantly reduced in 75% 264
Newark sediment. With the exception of the reference sediment (98% coarse grains), the grain-size distributions of 309 sediments tested in this study were similar (Table 2) between ranks of endpoint magnitudes. Overall, "testing laboratory" was not a significant factor 366 on the 10-d A. abdita data but did contribute to significant interlaboratory differences in the 28-d 367 L. plumulosus test method (also indicated in Figure 4) . Thus, the chronic test method may have 368 been more susceptible to differences among laboratory conditions. 369
The sublethal reproduction endpoint in the chronic L. plumulosus test method offered 370 similar or enhanced response to the tested sediments relative to lethality (Figure 2, Figure 4) . 371
However, this magnitude of response is not meaningful in the context of management decisions 372 that apply sediment test data based on presence or absence of statistically significant endpoint 373 reductions relative to the reference (U.S. EPA, 1994; U.S. EPA/ACE, 1998). In this regard, the 374 associated statistical power (i.e., MSD) of the L. plumulosus sublethal endpoints in this study 375 was lower than survival endpoints, diminishing the ability of statistical tests to detect differences. 
